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finds it extremely difficult to over-reach these wary 
birds, and in some places one may see them in 
hundreds of thousands for several weeks at a stretch 
without the possibility of securing a single specimen. 
This is especially the case in thickly populated 
regions, where the geese already know that danger 
may threaten them.” 

By this we know that the writer has toiled and 
suffered many disappointments. In certain British 
waters where for three seasons Brent geese were 
abundant we never obtained more than one good shot 
with the punt gun in a season. This was generally 
at the commencement, when the birds arrived in late 
October. After this date we could only “ look ” and 
“long.” Other species are equally cunning. 

The key to genera, species, and subspecies with 
which the author furnishes us is an excellent com¬ 
pilation, although he does not make clear the differ¬ 
ence between species and subspecies. For instance, it 
appears that full specific rank is accorded to Branta 
bernicla, Branta bernicla glaucogaster, and Branta 
bernicla nigricans, the three varieties of the Brent goose 
which visit our shores. If those w-hich are furnished 
with trinomial names are intended to be subspecies, 
and it is a very doubtful point if they deserve even this 
distinction, the author should say so in his. table. 
Personally we do not think that there is any reason 
for separating these three well marked varieties. We 
have killed all three from one flock, and visitors to 
the northern breeding-places of these birds have also 
found all three, as well as intermediate forms, breed¬ 
ing together on the same ground. If such splitting 
were to come into general use, endless new subspecies 
must be created amongst the goldfinches, crows, 
skuas, &c., and many other birds we could mention 
the slight local peculiarities of which afford small 
points of distinction. Neither is the author consistent 
in this respect, for he refuses to recognise “ two geo¬ 
graphical races, much less two species,” of grey 
geese living in eastern and w-estern areas, and also the 
American and European forms of the white-fronted 
goose as distinct. With regard to the bean goose, 
Mr. Alpheraky recognises three distinct races, 
A. segetum , the common bean goose, A. arvensis , 
which possesses white feathers at the base of the bill, 
and the eastern bean goose, A. serrirostris, a bird 
described by Swinhoe, which is larger, dis¬ 
tinguished by its more massive bill. Another species 
closely allied to the last named, namely, A. mentalis, 
but which was first described by Przewalski in 1876, 
seems to be of very doubtful rank, and may be only 
a large form of the Siberian bean goose. 

In this excellent monograph the author gives us 
all we wish to know about the difference of sexes, 
gradual growth from nestling upwards, plumage 
variation, moulting, local names, chase, and colour 
of the soft parts, the latter, perhaps, the most im¬ 
portant point of all in the determination of species. 
Many excellent outline figures of the bills are also 
given, so that the reader has no difficulty in recog¬ 
nising the differences of the various races even if he 
feels inclined, as he must sometimes do, to question 
the necessity of specific separation. 
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To the oologist, too, the table and descriptions to be- 
found on pp. 185-190, furnished by Mr. G. F. Gobel, 
are of the most exact and comprehensive nature, and 
the book is one that every working naturalist or wild- 
fowler should possess in his library, for it is by far 
the best work that has as yet appeared on this 
interesting family of birds. J. G. M. 


THE ELECTRIC FURNACE. 

Le Four Electrique: son Origine, ses Transformations 
et ses Applications. By Adolphe Minet. ter Fasci¬ 
cule. Pp. 76. (Paris : Librairie Scientifique,. 
A. Hermann, 1905.) Price 5 francs. 

HE application of electric heating to various- 
metallurgical and other industries has of late 
been making very rapid progress. The time seems, 
therefore, to be well chosen for examining the various 
stages of development wffiich the electric furnace has 
passed through. 

M. Minet has taken great pains to collect together 
as much as possible of the available information, and 
has certainly succeeded in producing an interesting 
study. Chronologically, he divides his subject into 
three periods:—(1) laboratory furnaces (1808-1886 ); 
(2) industrial furnaces (1886-1890); (3) development of 
the industrial applications of the electric furnace from 
1890 to the present day. The furnaces themselves, 
are classified in nine groups, according to the function 
of the current and the method of its application. 
Any historical treatment of such a subject as this, 
which ■ expects to be generally recognised as authori¬ 
tative, demands very great care and judgment in its 
preparation. The present review certainly promises 
to be the most complete which the electric furnace 
has yet received. 

It is, however, not so clear that the author has 
succeeded in accentuating just those developments 
which have been of the greatest influence to the 
general progress. There are no doubt difficulties in 
deciding between two such different claims as those- 
of a brilliant invention and of a painstaking scientific 
investigation. The successful historian must, how¬ 
ever, accurately estimate the value of each and decide 
on the relative merit according to the influence 
exerted by each upon subsequent development. 

The classification of electric furnace processes is 
complicated, not only by the large number of separate 
cases which have to be considered, but more especially 
bv the very different purposes for which the electric 
current is applied. In the first place it is necessary 
to distinguish between the purely electrothermal and 
the electrolytic functions of the current. The latter 
case embraces all such electrolytic methods as are 
carried out at a moderately high temperature. Here 
the electric current serves the double function of main¬ 
taining the necessary temperature and. separating by 
electrolytic decomposition one or more of the con¬ 
stituents of the materials treated in the furnace. 

During recent years the most extensive develop¬ 
ments in electric furnace work have centred around 
the production and application of extremely high 
temperatures. The direct results of the scientific and 
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industrial discoveries along these lines have been very 
far-reaching. The success attending the investigation 
of various chemical reactions occurring at high 
temperatures has caused a marked revival in the 
interest taken in inorganic chemical research. This 
has been especially noticeable on the Continent, 
where, to a much greater extent than with us, the 
brilliant and rapid development of organic chemistry 
had led to a marked neglect of this older branch of 
the science. 

The technical results are hardly less important. 
Several new and flourishing industries have been 
firmly established, some of them supplying hitherto 
unknown materials, which are proving themselves of 
great value in the arts. A still wider field of useful¬ 
ness for the electric methods of heating seems now to 
be opening up. So far as the electrolytic and high 
temperature applications are concerned; there has 
been no direct competition with any existing technical 
processes. But now that the engineer and chemist 
have become familiar with the use of the electric 
furnace, there is a great tendency to extend its 
employment to work w'hich requires temperatures 
already attainable by fuel heating if properly applied. 

The possibility of generating the heat just where it 
is required, the ease of regulation of temperature, and 
the accompanying economy of heat losses, are the 
chief factors which tell in favour of electric heating 
under these conditions. The production of carbon 
bisulphide and the rapid development of the electrical 
manufacture of steel form excellent examples of what 
is being achieved technically in this direction ; whilst 
even in the laboratory electrically heated tube and 
muffle furnaces are being largely employed in place of 
those heated by gas. 

It is with the interesting details of such subjects 
as these that M. Minet is concerned. In view' of the 
fact that this is but the first part of his complete 
work, it is impossible to do more than point out these 
main divisions of the subject. The author has drawn 
largely on the patent literature, and has copiously 
illustrated his descriptions with excellent diagrams 
and with the portraits of many of the leading investi¬ 
gators in this field of work. R. S. Hutton. 


OUR BOOK SHELF. 

Elementary Microscopy. By F. Shillington Scales, 
F.R..M.S. Pp. xii-H- 179. (London; Bailliere, 
Tindall and Cox, 1905.) Price 35. net. 

No instrument of research has such wide application 
in various branches of science and commerce as the 
microscope. It is, perhaps, scarcely too much to say 
that the principles underlying its construction and use 
are often disregarded by those who employ it, and 
sometimes totally ignored. Any treatise, therefore, 
on this subject, however unpretentious, is to be cordi¬ 
ally welcomed, and the book now under notice is one 
that should meet a pressing need. It is w'ritten for 
beginners or for those who have used a microscope 
without troubling to understand it, and who conse¬ 
quently have never by any chance used it at its best. 

The book commences with a description of various 
simple magnifiers and a descriptive diagram showing 
the essential parts of a microscope. These parts and 
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the various accessories are rn turn described more 
fully, as well as such appliances as are usually only 
found in the best instruments. 

The most important points, such as substage con¬ 
densers and fine adjustment construction, are treated 
somew'hat fully. As to the choice of a microscope, 
reference is made to the fact that in medical schools 
and elementary science laboratories, where the cheaper 
form of instrument is usually provided, still no in¬ 
struction is given as to its use, and that it is too 
often looked on as a mere magnifying glass. This is 
unquestionably true, and it is much to be deprecated 
that, in cases w'here the microscope performs such 
an important part in the work of instruction, no 
attention whatever is bestowed on its principles and 
use. The most interesting paragraphs in the book 
are, perhaps, those in which a comparison is made 
between the English and Continental stand. That 
the form of instrument now' known as the English 
model is generally much superior in design and con¬ 
struction to the Continental stands is admitted and 
insisted on by the majority of those whose opinion 
is of value. At no period for many years past has 
the English microscope stand held such a high place, 
and it is greatly to be hoped that those who are in 
a position which gives them opportunities of recom¬ 
mending one form or another will recognise this. It 
is much to be regretted that, so far as objectives are 
concerned, the same cannot be said. Some English 
makers do undoubtedly produce lenses of good quality, 
but the average is not so high, and the finest objec¬ 
tives produced by Messrs. Zeiss are still unexcelled 
by those of any other makers. In the production 
of substage optical appliances, this country holds, 
as it has always done, a very high position, and it 
is difficult to understand why the same cannot be 
said of objectives. All the usual microscope acces¬ 
sories, as well as their method of use, are described 
as fully as the circumstances permit. 

Chapters vi. and vii. are devoted to the practical 
optics of the microscope and its manipulation. This 
is the most important section of the book, and should 
be carefully studied. Perhaps more space might have 
been devoted to this, although it is quite easy to 
understand the difficulties that might arise in at¬ 
tempting anything like an exhaustive treatise on 
microscopic optics, debatable as the subject still is. 

Altogether, the book is to be commended as a 
genuine attempt to treat the subject in a sirrm 1 
straightforward manner, so that the reader for whom 
it is primarily intended may grasp its meaning with¬ 
out difficulty. J. E. B. 

The Practical Photographer’s Annual, 1905. Edited 

by Rev. F. C. Lambert. Pp. xxxvi + 160. 

(London : Hodder and Stoughton, 1905.) Price 

is. 6 d. net. 

These pages, as we are told in the preface, are 
intended to serve no other purpose than to aid the 
memory of the busy photographer, and if possible to 
anticipate his daily needs. 

An examination of the book shows that the editor 
has very successfully accomplished his task, and at 
the same time has not made the volume of such 
a bulky nature as to render its size inconvenient. It 
is true that more references might have been inserted, 
but such an addition w'ould perhaps be questionable. 

The four sections into which the book is divided 
include a dictionary of practical hints, dodges, &c. ; 
a collection of tables, weights, measures, everyday 
formulae, &c.; a directory of the photographic societies 
of Great Britain and Ireland; and finally, a set of 
indices to the first twelve numbers of the present 
(library) series of the Practical Photographer. Each 
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